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BACKGROUND OF THE INVENTION 

[0001] This invention relates generally to a blasting system and more 
particularly is concerned with the programming of each of a plurality of 
electronic delay detonators, to be used in a sequential blasting operation, with 
blast timing signals. 

SUMMARY OF INVENTION 

[0002] The invention provides, in the first instance, a method of programming 
a plurality of detonators which are connectable in sequence to a 
communications bus, the method including the steps of using a first detonator 
in the sequence to enable a second detonator which follows the first 
detonator, disconnecting the first detonator from the communications bus, 
connecting the second detonator to the communications bus, using the 
communications bus to exchange at least programming data between a 
control unit and the second detonator, and using the second detonator to 
enable a third detonator which follows the second detonator in the detonator 
sequence. 

[0003] The aforementioned method can be carried out for each of the 
detonators in the sequence. 

[0004] In order for a detonator in the sequence to enable a following 
detonator, the invention provides that the detonators are preferably connected 
to each other using a daisy chain system. 
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[0005] The invention also extends to a method of programming a plurality of 
detonators in . sequence which includes the steps of using a first detonator to 
enable a second detonator, programming the second detonator using a 
communications bus to which all of the detonators are connected in parallel, 
using the second detonator to enable a third detonator, and using the 
communications bus to disable the second detonator. 

[0006] The invention also provides a blasting system which includes a 
control unit, a communications bus which is connected to the control unit, a" 
plurality of individually programmable detonators which are connected in 
sequence to the communications bus along its length, and a daisy chain 
connection between the control unit and the detonators, and wherein, within 
the sequence of detonators, a first detonator makes use of the daisy chain 
connection to enable a second following detonator so that data can be 
exchanged between the control unit and the second detonator using the 
communications bus. 

BRIEF DESCRIPTION OF THE DRAWING 

[0007] The invention is further described by way of example with reference to 
the accompanying drawing which illustrates a blasting system according to 
the invention. 
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DESCRIPTION OF PREFERRED EMBODIMENT 

[0008] The accompanying drawing Illustrates a blasting system 10 according 
to the invention. 

[0009] The blasting system includes a control unit 12 to which is connected a 
communications bus 14 and a daisy chain system 16. The control unit has 
terminals 18A and 18B to which the lines of the communications bus are 
connected, and terminals 18C and 18D to which a daisy chain line 24 and a 
return line 26 are connected. 

[0010] A plurality of individually programmable electronic delay detonators 30 
are included in the system. The detonators are individually designated 30A, 

30B, 30C 30N. The number of detonators in the sequence and their 

specific nature are determined according to requirement. These aspects are 
not further described for generally they are known in the art. Each detonator 
has respective terminals A, B, C and D. 

[0011] Each detonator 30 is connected in parallel to the communications bus 
14 via the terminals A and B, and, within the daisy chain system, the 
detonators are essentially connected in series via the line 24 and the 
terminals C and D. 

[0012] The detonator sequence terminates in a device 32 which is connected 
to the daisy chain line 24 and the return line 26. 



P.199S5/Jes 

Your Ref: DETN001 



Pago S 

[0013] In practice each detonator 30 is positioned in a blast hole adjacent the 
explosive material using techniques which are known in the art. The control 
unit 12 is used for programming the individual detonators with timing 
information which ensures that the detonators initiate the respective explosive 
charges at precisely determined intervals to obtain a desired blasting pattern. 

[0014] In the system of the invention, in order to program each detonator 
individually, it is necessary to control access to the detonators on a case-by- 
case basis. Initially the output 18D on the control unit and the terminals D on 
the respective detonators are in an inactive or default state and no detonator 
will respond to information on the communications bus 14. 

[0015] The control unit 12 is used to activate the terminal 18D and a signal is 
sent to terminal C on the detonator 30A to enable the detonator. The control 
unit 12 thereafter sends a "connect daisy" command on the communications 
bus 14 and, as the detonator 30A has been enabled, the detonator responds 
to the connect daisy command and is thereby connected, for communication 
purposes, to the control unit via the communications bus 14. The remaining 
detonators in the sequence, during this process, are not enabled and hence 
remain inactive. 

[0016] The detonator 30A can then be programmed directly from the control 
unit. The identity of the detonator 30A is recorded by the control unit and 
relevant timing information, which has previously been determined, is 
transferred from the control unit to the detonator 30A to program the detonator 
according to requirement. 
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[00171 After the transaction between the control unit and the detonator 30A 
has been completed the control unit instructs the detonator 30A, via the 
communications bus, to activate its terminal D. When this happens an 
enabling signal is transmitted by the detonator 30A to the terminal C on the 
detonator 30B. The controller 12 then sends a disconnect command along 
the communications bus and the detonator 30A is disconnected from the bus. 
Thereafter the controller sends a connect daisy command on the 
communications bus which is received by the detonator 30B and, in a process 
similar to what has been described, the detonator 30B can then be 
programmed according to requirement. 

[0018] The aforementioned process is repeated along the detonator chain 
with each detonator enabling a following detonator in the sequence so that the 
following detonator can be programmed by the control unit. As noted once a 
detonator has been programmed and after it has enabled a following 
detonator it is effectively disabled by a signal from the control unit sent via the 
communications bus. 

[0019] Once the last detonator 30N in the sequence has been programmed a 
signal output from its terminal D is received by the termination device 32 and 
is returned via the return line 26 to the control unit. This allows the control 
unit to determine that the sequence of transactions has reached the end of 
the installation. 

[0020] The blasting system of the invention allows the identity of each 
detonator to be recorded in the control unit and for a predetermined time 
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delay to be assigned to each of the detonators. If required, and depending on 
the installation conditions, the time delay between successive detonators in 
the sequence can be automatically implemented. Once the programming 
sequence has been initiated it is carried out without human intervention and 
this reduces the likelihood of human error occurring. 

Dated this 15 th day of July 2003. 

AdJL / ^ 

McCALLlM RADEMEYER & FREIMOND 
Patent Agdhts for the Applicant 
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